) have described a technique for quantitating the joint scintiphotographs. Scintiphotography of joints has the major disadvantage of requiring doses of the order of over one millicurie of 99mTc to obtain adequate contrast between inflamed and normal joints (Whaley and others, 1968; McCarty and others, 1970a) and quantitation of the scintiphotographs is tedious and time-consuming. Recently, Dick, Neufeld, Prentice, Woodburn, Whaley, Nuki, and Buchanan (1970) have reported a method of quantitation in the knee joint based upon the uptake of 99mTc by the joint as measured by continuous external directional counting after the intravenous administration of approximately 40 uci of the isotope. This method was shown to be reproducible when repeat measurements were made within 24 hrs, to reflect differences between normal and inflamed joints affected by rheumatoid arthritis, and to be capable of reflecting the effects of intra-articular injection of corticosteroids (Dick and others, 1970). In this paper we describe similar studies carried out on the proximal interphalangeal joints.
have reported a method of quantitation in the knee joint based upon the uptake of 99mTc by the joint as measured by continuous external directional counting after the intravenous administration of approximately 40 uci of the isotope. This method was shown to be reproducible when repeat measurements were made within 24 hrs, to reflect differences between normal and inflamed joints affected by rheumatoid arthritis, and to be capable of reflecting the effects of intra-articular injection of corticosteroids (Dick and others, 1970) . In this paper we describe similar studies carried out on the proximal interphalangeal joints.
Material and methods

SUBJECTS
28 patients with defnite or classical rheumatoid arthritis, as defined by the diagnostic criteria of the American Rheumatism Association (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) took part in the study. There were 27 females, and one male. The mean age was 56-7 yrs (range 22 to 76).
Thirteen healthy volunteers (8 females, 5 males) with a mean age 23 1 yrs (range 22 to 35) served as controls. All patients and control subjects volunteered to participate in this study with phalangeal joints in the normal patients. However, in the patients with rheumatoid arthritis, the mean uptakes in the first three right proximal interphalangeal joints were significantly higher than the mean uptake in the fourth right proximal interphalangeal joint (P < 0 025), and in the left hand the mean uptake in the fourth left proximal interphalangeal joint was significantly lower (P < 0 05) than the mean uptakes in the first three proximal interphalangeal joints.
The effects of prednisolone 10 mg./day for one week on the 99mTc uptakes and joint circumferences Table II (Table III) .
The mean and SEM of three readings for grip strength in the right and left hands was 76 29 + 10 * 42 and 88 * 71 + 11 * 96 mm. Hg respectively, and after prednisolone therapy the respective values were 94 14 + 9 77 and 107 7 + 13O08 mm. Hg. Although increased in both hands, the differences were not statistically significant in either hand as tested by Student's t test for paired values.
There was no significant correlation between any of the clinical features studied, joint circumference or grip strength and 99mTc uptake in any of the fingers, or individually in the means of these parameters in either hand.
Discussion
Rheumatoid arthritis is an inflammatory polyarthritis affecting both large and small joints. Radioactive isotopes have mostly been employed to assess inflammation in large joints, McCarty and others (1970a, b) have published scintiphotographs of small joints in the hands demonstrating increased localization of radioactive technetium in inflamed tissue. If, as we consider, the major application of radioactive technetium in arthritis is to provide a method of assessment of anti-inflammatory drug effect, then it is clearly essential that it be susceptible of quantitation, that it be reproducible, that clinically acceptable doses of the tracer be used, and that the effect show changes with conventional doses of antiinflammatory compounds.
In the present study we have employed an extremely low tracer dose of radioactive technetium (less than 200,uci), and have been able to show clear differences in uptakes between normal and inflamed proximal interphalangeal joints, when considered individually or as a mean for each or both hands.
In order to obtain adequate definition in technetium scintiphotography, large doses of radioactive technetium of the order of millicuries are necessary (Whaley and others, 1968; McCarty and others, 1970a, b) . This method affords the opportunity of defining localization of radioactive technetium within the joint, but the high doses required severely limit the number of repeat observations possible. Although the advantage of definition within the j oint is sacrificed in the present technique, nevertheless the very small doses of the isotope employed allow frequent repeat observations such as are required to follow anti-inflammatory drug effect without exposing either patient or physician to undue radiation hazard.
Repeat observations within 24 hrs were associated with an acceptably high degree of reproducibility. Changes after one week's oral treatment with low dose corticosteroid therapy were clearly demonstrated when the means of the four proximal interphalangeal joints of each hand and the means of all eight proximal interphalangeal joints were considered. That it is probably preferable to consider the mean values for either or both hands rather than foi individual joints is suggested by the fact that changes were not demonstrable in two of the joints studied.
Changes were observed in joint circumference before and after corticosteroid therapy. These changes were significant when the means of the values for either hand or for the mean of both hands were considered. In only one individual joint, however, was the change significant. This finding accords with the suggestion that it is preferable to consider the mean values rather than the values of individual joints. Although no significant correlation was found between any of the clinical parameters of inflammation, joint circumference, or grip strength in individual joints, or in mean values for either or both hands and the technetium uptake, there was a relationship (r = 0 69; P = 0 -05) between the degree of change in both technetium uptake and joint circumference before and after corticosteroid therapy. McCarty and others (1970a) have shown a high correlation between scintiphotography and clinical assessment. The reason for the discrepancy between their results and ours is not immediately apparent. These workeis have also shown that isotope studies may be positive before clinical expression of disease. It is possible that the isotope studies are therefore more sensitive than is clinical assessment.
The difference in grip strength before and after corticosteroid therapy was not statistically significant. In this study, therefore, the changes exerted by corticosteroid therapy were most apparent in the group.bmj.com on December 22, 2017 -Published by http://ard.bmj.com/ Downloaded from isotope studies, and less obvious in either joint circumference and grip strength. It is possible that the technetium count rate provides a more sensitive index of change with anti-inflammatory drug therapy than that afforded by joint circumference or giip strength. Further studies on this point are clearly indicated, and are currently in progress. Summary A simple radioisotopic method for the study of inflammation in the proximal interphalangeal joints in patients with rheumatoid arthritis is described.
The tracer dose of radioactive technetium is extremely small, permitting frequent repeat observations. The method is reproducible and shows differences between normal and inflamed joints. Raised uptakes can be reduced by low dose corticosteroid therapy. The method may prove to be a more sensitive means of measurement than joint circumference and grip strength.
